Appl.No. 10/005,890 

Amd. Dated September 29, 2003 

Reply to Office Action of July 8, 2003 

Amendment to the Claims; 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims: 

Cancel claims 1-5. 

Claim 6 (currently amended): An optical switch/attenuator device comprising 

a first sleeve having a central longitudinal channel and an end face; 

first and second optical fibers fixed in said first sleeve channel, said first and second 
optical fibers each having end surfaces coincident with said first sleeve end face; 

a first coUimating GRIN lens having first and second end faces, said first end face 
proximate said first sleeve end face; 

a second sleeve having a central longitudinal channel and an end face; 

a third optical fiber fixed in said second sleeve chaimel, said third optical fiber having an 
end surface coincident with said second sleeve end face; 

a second coUimating GRIN lens having first and second end faces, said first end face 
proximate said second sleeve end face, said second end face directed toward said second face of 
said first GRIN lens; 

a cholesteric liquid crystal cell unit between said second end faces of said first and second 
GRIN lenses, said cholesteric liquid crystal cell unit having 

a first cholesteric liquid crystal cell receiving incident light fi^om said first GRIN 
lens, said first cholesteric hquid crystal cell reflecting circularly polarized light of one 
state of said incident Ught or transmitting said incident light responsive to a control 
signal; and 
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a second cholesteric liquid crystal cell arranged with respect to said first 
cholesteric liquid crystal cell to receive light transmitted by said first cholesteric liquid 
crystal cell, said second cholesteric liquid crystal cell selected to reflect or transmit light 
from said first cholesteric liquid crystal cell responsive to said control signal when said 
first cholesteric liquid crystal cell reflects said circularly polarized light of said one state 
or transmits said incident Hght respectively; 

said first and second sleeves, said first and second GRIN lenses, said cholesteric liquid 
crystal cell unit arranged and oriented with respect to each other so that light from said first 
optical fiber passes through, and back from, said first coUimating GRIN lens, and said cholesteric 
liquid crystal cell unit directlv into said second optical fiber when said cholesteric liquid crystal 
cell ttfiits unit reflects light responsive to said control signal, and light from said first optical 
fiber passes through said first coUimating GRIN lens, said cholesteric liquid crystal cell unit, and 
said second coUimating GRIN lens directlv into said third optical fiber when said cholesteric 
liquid crystal cell units transmits light responsive to said control signal. 

Claim 7 (original): The optical switch/attenuator device of claim 6 further comprising a 
^-phase waveplate element between said first and second cholesteric liquid crystal cells. 

Claim 8 (original): The optical switch/attenuator device of claim 7 wherein said 7r-phase 
waveplate element comprises a third liquid crystal cell. 

Claim 9 (original): The optical switch/attenuator device of claim 7 wherein said ir-phase 
waveplate element comprises a plate of birefiingent crystal material. 

Claim 10 (currently amended): The optical switch/attenuator device of claim 6 wherein 
said first cholesteric Uquid crystal cell comprises a first cholesteric liquid crystal reflecting 
circularly polarized light in said one state, and said second cholesteric liquid crystal cell 
comprises a second cholesteric liquid crystal reflecting circularly polarized light in an opposite 
state. 

Claim 1 1 (currently amended): The optical switch/attenuator device of claim 6 further 
comprising 
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a fourth optical fiber fixed in said second sleeve channel, said fourth optical fiber having 
an end surface coincident with said second sleeve end face; and 

wherein said first and second sleeves, said first and second GRIN lenses, said cholesteric 
liquid crystal cell unit arranged and oriented with respect to each other so that light from said 
fourth optical fiber passes through, and back from, said second coUimating GRIN lens, and said 
cholesteric liquid crystal cell unit directly into said third optical fiber when said cholesteric Uquid 
crystal cell units reflects light responsive to said control signal, and light from said fourth optical 
fiber passes through said second coUimating GRIN lens, said cholesteric liquid crystal cell unit, 
and said first coUimating GRIN lens directlv into said second optical fiber when said cholesteric 
liquid crystal ceU units transmits light responsive to said control signal. 

Claim 12 (original): The optical switch/attenuator device of claim 6 wherein said 
cholesteric liquid crystal cell unit reflects light responsive to a first control signal voltage and 
transmits light responsive to a second control signal voltage and proportionally transmits and 
reflects light responsive to control signal voltages intermediate said first and second control 
signal voltages. 

Claim 13 (original): A WDM add/drop multiplexer comprising 
a first sleeve having a central longitudinal channel and an end face; 
a network input optical fiber; 

a network output optical fiber, said network input and output optical fibers fixed in said 
first sleeve channel and having end surfaces coincident with said first sleeve end face; 

a first coUimating GRIN lens having first and second end faces, said first end face 
proximate said first sleeve end face; 

a second sleeve having a central longitudinal chaimel and an end face; 

an add optical fiber; 
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a drop optical fiber, said add and drop optical fibers fixed in said second sleeve channel 
and having end surfaces coincident with said second sleeve end face; 

a second coUimating GRIN lens having first and second end faces, said first end face 
proximate said second sleeve end face, said second end face directed toward said second face of 
said first GRIN lens; 

a wavelength-dependent filter proximate said second end face of said first coUimating 
GRIN lens, said wavelength-dependent filter transmitting light at selected wavelengths and 
reflecting light at other wavelengths; 

a cholesteric liquid crystal cell unit between said wavelength-dependent filter and said 
second end face of said second GRIN lenses, said cholesteric hquid crystal cell unit having 

a first cholesteric liquid crystal cell receiving incident light fi-om said first GRIN lens, 
said first cholesteric liquid crystal cell reflecting circularly polarized light of one state of said 
incident light or transmitting said incident light responsive to a control signal; and 

a second cholesteric liquid crystal cell arranged with respect to said first cholesteric liquid 
crystal cell to receive light transmitted by said first cholesteric liquid crystal cell, said second 
cholesteric liquid crystal cell selected to reflect or transmit light fi-om said first cholesteric liquid 
crystal cell responsive to said control signal when said first cholesteric Hquid crystal cell reflects 
said circularly polarized light of said one state or transmits said incident Ught respectively; 

said first and second sleeves, said first and second GRIN lenses, wavelength-dependent 
filter, and said cholesteric hquid crystal cell unit arranged and oriented with respect to each other 
so that light firom said network input optical fiber at said other wavelengths passes through, and 
back fi"om, said first coUimating GRIN lens and said wavelength-dependent filter into said 
network output optical fiber, and so that that light fi-om said network input optical fiber at said 
selected wavelengths passes through, and back fi'om, said first coUimating GRIN lens, said 
wavelength-dependent filter, and said cholesteric liquid crystal cell unit into said network output 
optical fiber when said cholesteric liquid crystal cell units reflects light responsive to said control 
signal, and so that Hght fi-om said first optical fiber at said selected wavelengths passes through 
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said first collimating GRIN lens, said cholesteric liquid crystal cell unit, and said second 
coUimating GRIN lens into said drop optical fiber when said cholesteric Hquid crystal cell units 
transmits light responsive to said control signal, and so that light from said add optical fiber at 
said selected wavelengths passes through said second collimating GRIN lens, said cholesteric 
liquid crystal cell unit, said wavelength-dependent filter and said second collimating GRIN lens 
into said network output optical fiber when said cholesteric liquid crystal cell units transmits 
light responsive to said control signal. 

Claim 14 (original): The WDM add/drop multiplexer device of claim 13 fiirther 
comprising a optical fiber loop having first and second end sections arranged and oriented in said 
first sleeve channel so that light fi-om said network input optical fiber at said other wavelengths 
passes through, and back fi-om, said first collimating GRIN lens and said wavelength-dependent 
filter into said first end section and passes fi*om said second end section through, and back fi-om, 
said first collimating GRIN lens and said wavelength-dependent filter into said network output 
optical fiber. 

Claim 15 (original): The WDM add/drop multiplexer device of claim 13 fiirther 
comprising a 7r-phase waveplate element between said first and second cholesteric liquid crystal 
cells. 

Claim 16 (original): The WDM add/drop multiplexer device of claim 15 wherein said tt- 
phase waveplate element comprises a third hquid crystal cell. 

Claim 17 (original): (Original) The WDM add/drop multiplexer device of claim 15 
wherein said 7r-phase waveplate element comprises a plate of birefiingent crystal material. 

Claim 18 (original): The WDM add/drop multiplexer device of claim 13 wherein said 
first cholesteric liquid crystal cell comprises a first cholesteric liquid crystal reflecting circularly 
polarized light in said one state, and said second cholesteric Hquid crystal cell comprises a 
second cholesteric hquid crystal reflecting circularly polarized light in an opposite state. 

Claims 19-43 (cancelled) 
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